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WHAT IS CLAIMED IS: 



1. A multi-domain alignment active -matrix liquid crystal 
displayX device comprising; 

fiXst and second transparent insulating plates 
arranged oppose each other; 

said\first plate having disposed thereon a plurality 
of scanning lines and a plurality of signal lines, thin- 
film translators provided in the vicinity of intersections 
between the\scanning lines and signal lines, and pixel 
electrodes coVnected to the thin-film transistors; 

said secdnd plate having a black matrix provided with 
openings at are^ that oppose said pixel electrodes, a color 
layer and counte\e I ect r odes provided so as to oppose said 
pixel el ect r odes ; 

a liquid crvsVal be ofcgV sandw i ched between the 
opposing first and s]^cond p/lates and being controlled by 
voltage impressed a c )v^i.g..s^s a i d pixel electrodes and said 
countere I ectrodes ; 

wherein an orientation layer is provided on each pixel 
electrode of said first Alate via an insulating film, 

whereinsaidorientatVon layer is formed into a curved 
surface and orient moleculeStof the liquid crystal aligned 
in a direction normal to \the curved surface of said 
orientation layer, and 

wherein columnar spacersVare provided between the two 
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25 opposing plates for regulating a panel gap therebetween. 

2. Thevdevice according to claim 1. wherein said columnar 
spacer h^s an end portion on one side thereof that is 
disposed aXprox imately at a center of said orientation layer 
formed on sa^id first plate. 

3. The devYce ^Kpcording to claim 2, wherein said 
orientation l|a\er #o\cied p.n said first plate defines a 
cavity recessed \o>fard said first plate in a cross section 
taken along a \ \ n\ normal to said plate; and 

wherein sa i d\ co I umna r spacer has a diameter that 
becomes progressively smaller in the direction of said 
second plate. 



4. The device according to claim 2, wherein said 

orientation ia^^er formed on said first plate defines a 
protrusion directed toward said second plate in a cross 
section taken ajong a line normal to said first plate; and 
wherein sp i d columnar spacer has a diameter that 
becomes progre^^vely larger in the direction toward said 
second p I ate. 



5. A mu 1 1 i -dom'a i n alignment active-matrix liquid crystal 
display de v i ce\ comp r i s i ng first and second transparent 
insulating p I ateVTfN7>pnged/ t o oppose each other; 

said f i r St p\a/e having dis posed thereon a plurality 
of scanning lines'a\d a plurality of signal lines, thin- 
film transistors provided in the vicinity of intersections 
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betweerV the scanning lines and signal lines, and pixel 
electrod\s connected to the thin-film transistors; 

saidVsecond plate having a black matrix provided with 
openings atXareas that oppose said pixel electrodes, a color 
layer and co\unterelectrodes provided so as to oppose said 
pixel electrc\des; 

a liqui\d crystal being sandwiched between the 
opposing firs t\ and second plates and being controlled by 
voltage i mpressbd across said pixel electrodes and said 
countere I ectr 

wherein paa^ of said pixel electrodes on said first 
plate and an \Qj>*ent at i on layer formed on said pixel 
electrode defines a curved surface, and 

wherein columnar spacers are provided between the two 
opposing plates for regulating a panel gap therebetween. 

6. The device according to claim 5, wherein said 
orientation llayer is adapted to orient molecules of the 
liquid crystal substantially at right angles to the planes 
of said plate: 

7. The de\lce according to claim 6, wherein said 
orientation laLer is formed by oblique vapor deposition of 
SiO. 



8. The de V i ce. accord i ng to claim 5. wherein said columnar 

C^^ cno/^or hac an y^f^ porti 



spacer has a 
d i sposed approx 



X I mate 



ion on one side thereof that is 
ly at the center of the pixel electrode 
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formed onlsaid 



f i r st^p' 



I ate. 



9. The device according to claim 6, wherein said columnar 
spacer has\ an end portion on one side thereof that is 
disposed apflr ox i mat e I y at the center of the pixel electrode 
formed on se\\d first plate. 

10. The device according to claim 8, wherein said pixel 
electrode formed on said first plate defines a cavity 
recessed toJ^ard said first plate in a cross section taken 
along a I i ne| normal to said first plate; and 

whereim said columnar spacer has a diameter that 
becomes progr\ess i ve I y larger in the direction toward said 
second plate. 

11. The devifce according to claim 9, wherein said pixel 
electrode formed on said first plate defines a cavity 
recessed towarb said first plate in a cross section taken 
along a line normal to said first plate; and 

wherein said columnar spacer has a diameter that 
becomes progress\i ve I y larger in the direction toward said 
second plate. 

12. The device ^c cording to claim 8, wherein said pixel 
electrode formed on said first plate defines a protrusion 
directed toward ^afTd second plate in a cross section taken 
along a line norm^Ljto said first plate; and 

wherein sa i d I co I umna r spacer has a diameter that 
becomes progressivejiy smaller in the direction toward said 
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second plate. 

13. The device a&cording to claim 10, wherein a wiring 
layer is provided fteneath said pixel electrode, and said 
wiring layer electrically connects a source or drain 
electrode of the t^iin-film transistor and said pixe 
e I ect rode. 

14. The device accorVling to claim 13, wherein said wiring 
layer extends in a direction substantial ly in agreement with 
the direction of a transmission axis of a polarizer provided 
on said first or secona plate. 

15. The dev i ce accord i rig to c I a i m 1 . wherein I i qu i d crysta I 
molecules contiguous to|the surface of the columnar spacer 
are aligned substantially parallel to the surface of said 
CO I umnar spacer, 

16. The dev i ce acco rd i lYerto c I a i m 5, wherein liquidcrysta 
molecules contiguous t o ^|Jie_;s u r f ac e of the columnar spacer 
are aligned subst ant i a II 5^ parallel to the surface of said 
CO I umna r space r . 



17. A multi-do ma in al ignment active-matrix I iquid crystal 
display devid^e ^c^mprising; 

first ^d s/tcond transparent plates arranged to 
oppose each 

a li q u i d^'^r ystal being sandwiched between the first 
and second plates, and 



pixel elect n^d es disposed on one of said plates and 
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counter4l ect rodes disposed on the other of said plates and 
adapted \o apply voltage to the liquid crystal across the 
10 pixel eleo^trodes and the cou n t e r e I e ct r od e s ; 

where\n an orientation layer is provided on each pixe 
electrode o\ one of said plates via an insulating film, 

wher e i/f\ sa>sd or i entat i on layer is formed into a curved 
or s I anted [su\f aq/eXgo as to orient molecules of the liquid 
15 crystal i n Va-J^ r ec t i on normal to the curved or slanted 
surface of sa i c\ o r i ent at i on layer, and 

wherein columnar spacers are provided between the two 
opposing plates ^^or regulating a panel gap between said 
I at es . 




18. The device acc\prding to claim 17, wherein said columnar 
spacers are dispo s[e>(f<-a pproximately at a center of said 
orientation layer on 1| pixel 

19. The devicte according to claim 18. wherein said 
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orientation laye\ defines a cavity recessed toward one of 
said pi ates. 

20. The device accAording to claim 19, wherein said columnar 
spacer has a side wja I I adapted to assist alignment of the 
I iquid crystal molec\jles oriented by said orientation layer 
to secure mu 1 1 i -d om^,^;*^^ alignment thereof. 

21. The device ^^ording to claim 20, wherein said 
orientation layer defi\nes a protrusion directed toward one 
of said plates. 
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22. The devicV according to claim 21, wherein said columnar 
-''^^^spacer has a(s([de\wall adapted to assist alignment of the 
^V liquid crystal p^l ecules oriented by said orientation layer 
to secure mult|-domain al ignment thereof. 
TT. A multi-domain al ignment active-matrix I iquid crystal 
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display davice comprising; 

first\ and second transparent plates arranged to 
oppose each \)"ther; 

a liquid crystal being sandwiched between the first 
and second plaY^s, and 

pixel electrodes disposed on one of said plates and 
countere I ect rod^s disposed on the other of said plates and 
adapted to arilp I y V\Ao I tage to the liquid crystal across the 
10 pixel electrode am d^Th e counterelectrodes; 

where i n Vrr o r\ ent at i on layer is provided on each pixel 
electrode of one ofVsaid plates, 

wherein said \orientation layer and said pixel 
electrode are formediinto a curved or slanted surface; 
15 wherein co I umna r\space r s are provided between the two 

opposing plates for re^gulating a panel gap between said 
plates. 



2T The device accord i ng to claim 7T, where i n sa i d 
orientation /(alter is adapted to orient the liquid crystal 
molecules silbVtant i a I I y at right angles to the planes of 
said pi ates. 
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25. Thedevic cording to claim 23. wherein said columnar 
spacers are d\s^ sed approximately at a center of said 
orientation layerlon a pixel 

26. The device according to claim 23, wherein said pixel 
electrode defines \ a cavity recessed toward the 
countere lectrode. 



27. Theldev ice according to claim 26, wherein said columnar 
spacer grp^ a side wall adapted to provide multi-domain 
alignmen^^of molecules of the liquid crystal. 

28. The device according to claim 27. wherein said columnar 



spacer has a c/i?} jfheJ: er increasing toward the counter pixe 
opposing the pi)Ael electrode. 




29. The device according to claim 28. wherein said 
orient ast ion layer is adapted to orient molecules of the 
I i qu i d flryst a I substantially at right angles to the planes 



; of sa i d I p I ates. 



devyce according to claim 23, wherein said pixel 
T ^ -i-'^+roded elf^Vte s a curved or slanted protrusion protruding 



elect 
toward the 



couint e r 



e I ect r ode. 
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The gevice according to claim 28, wherein said columnar 



space r 



a side wall adapted to provide multi-domain 



alignmentTof the liquid crystal molecules. 



32. The device^according to claim 31. wherein said columnar 
\jt^^^ spacer has a dfVjS^er decreasing toward the counter pixel 




opposing the pixel electrode. 
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33. The de\ice according to claim 32, wherein said 
orientation laVer is adapted to orient the liquid crystal 
molecules substantially at right angles to the planes of 
said pi ates. 
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34. VA multi-domain al ignment active-matrix I iquid crystal 
displ^ device comprising; 

.rst and second transparent plates arranged to 
oppose ekch other; 

a li\uid crystal being sandwiched between the first 
and second plates, and 

pixel e\lectrodes disposed on one of said plates and 
counterelectro\es disposed on the other of said plates and 
adapted to app I y\ vo I tage to the liquid crystal across the 
pixel electrodes \n d the counterelectrodes; 

wherein an or\entation layer is provided at least on 
each pixel electrod^ yf'-^P osed on one of said plates, and 
wherein co I umn^ \ s p^e r s are provided between the two 
opposing plates forf r e^^^ I S^t i p^g a panel gap between said 
plates. 

35. The device accordi ngVto claim 34, whereinsaidcolumnar 
spacers have a side wall anapted to pre-align molecules of 
the I iquid crystal surround\ng each of the columnar spacers 
center i ng thereat. 

36. The device according to cHaim 35, wherein said columnar 
spacers have a diameter varyirag along its axis. 
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3 7 . The device according to claim 35, wherein said columnar 
spacers Irove a diameter decreasing or increasing toward one 
end thereo' 

38. The d q V iXe^a ccording to claim 35, wherein said side 
wal I is adapted •^Q pre-al ign molecules of the I iquid crystal 
substantially parallel to the side wa I 1^ 

39. The device according to claim 35. wherein said 
orientation llayer is formed into a curved or slanted surface 
so as to orient molecules of the I iquid crystal in a defined 
direction norrmal to the curved or slanted surface of said 
orientation laver. 

40. The de V i ceVacco r d i ng to claim 39, wherein said curved 
or slanted su^:face is formed into a recess. 

41. The de V i ce ^^co r d i ng to claim 40, wherein said curved 
or slanted surfaqe is formed into a protrusion. 
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